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Introduction
[bookmark: _GoBack]In last few RAN4 meetings there was good progress in delay requirements (delay extension) when multiple SCells are activated/deactivated. There were few open issues after RAN4#94-e-bis meeting. We provide our views on some of the remaining open issues on delay extension of SCell activation during multiple SCell activation. 
Discussion
  Scaling factor for cell detection time when multiple unknown cells are activated
In previous meetings it was agreed that when more than 1 unknown SCells are activated, the cell detection time for each SCell is scaled by N. Where N shall be the sum of the number of all unknown FR1 SCells being activated and the number of FR2 bands with unknown SCells being activated. However N computation for following scenario of FR1 is not agreed. 
The scenario is when FR1 unknown cells are contiguous to FR1 known cell/active serving cell. 
In the above scenario, whether or not FR1 unknown SCells can be accounted for in N and can be scaled by N. Further in last meeting, following WF is agreed.
Agreement in RAN4 #94-e-bis: Following is FFS:
· FR1 unknown SCell that is contiguous to FR1 known cell or FR1 active serving cell is not accounted for, or scaled by, N when either of the following is fulfilled:
· A single SSB is used in the SCell, 
· Multiple SSBs are used in the SCell, and TCI state indication for PDCCH is received with the SCell activation MAC PDU
· Otherwise the SCell is accounted for in, and scaled by, N.
For UE to detect a cell without searcher, it has to detect slot boundary, detect SSB indices and spatial relation to receive SSB. 
Detection of slot boundary:
From 38.104, “for intra-band contiguous carrier aggregation, with or without MIMO, TAE shall not exceed 260ns”. 
From the above requirement, it can be assumed that unknown cell and known cell TAE does not exceed 260ns. This means UE knows the slot boundary of unknown cell since it knows the slot boundary of active serving cell or known cell (which is contiguous to unknown cell). This also means they are co-located. Based on this we can assume that UE can detect slot boundary with in the accuracy of 260ns.
SSB indices detection:
Since UE already has the SCell configuration through RRC reconfiguration for the SCell to be activated, UE already knows ssb-PositionInBurst. 

[image: ]
Figure 1: An example of SSB position in SSB burst for two contiguous cells
Spatial direction for receiving SSB: As shown in figure 1, there may be two scenarios to consider w.r.t SSB position in the SSB burst. Irrespective of these scenarios, we can assume that network knows which direction the UE is in from the knowledge of TCI state of serving cell. Since these two cells are co-located cells, unless their coverage overlaps, UE may not be able to detect other unknown cells SSB. With this assumption, we can also assume network can map TCI state of unknown cell to TCI state of known or active serving cell. As long as network can indicate the TCI state of unknown cell along with MAC CE command of SCell activation command, we can assume that UE do not have to perform cell search. Therefore as long as above condition satisfied, the unknown cell need not be counted in scaling factor N.   
Based on the above analysis, we propose to confirm the FFS part of the WF and make following proposal. 
Proposal 1: FR1 unknown SCell that is contiguous to FR1 known cell or FR1 active serving cell is not accounted for, or scaled by, N when either of the following is fulfilled:
· A single SSB is used in the SCell, 
· Multiple SSBs are used in the SCell, and TCI state indication for PDCCH is received with the SCell activation MAC PDU
Otherwise the SCell is accounted for in, and scaled by, N.
  Cell detection time for an unknown SCell
Another FFS item in WF is definition of cell detection time for an unknown SCell. Main issue here is whether cell detection needs both AGC and cell search or cell search alone is enough. In other words, can the UE detect the cell without performing AGC gain setting on the unknown cell? We feel that UE needs to perform AGC for cell detection, else UE cell detection performance may get affected due to lack of proper gain setting for unknown cell.
For cell detection time, we may have to consider two scenarios in FR1,  where first scenario is when unknown cell adjacent to known cell and second scenario is unknown cell is non-adjacent to known cell. In the adjacent scenario, though the unknown cell adjacent to known/active serving cell need not be counted in scaling factor, we feel that one RS may still be required for AGC. That means, it may require TFirstSSB_MAX for AGC completion. In other case, UE may not be able to detect cell without performing AGC first. Due to this, UE may require TFirstSSB_MAX + TSMTC_MAX for AGC gain setting and other Trs for cell detection. Therefore cell detection time for FR1 is given as TFirstSSB_MAX if unknown cell is adjacent to known cell and TFirstSSB_MAX + TSMTC_MAX +Trs otherwise. 
In FR2, cell detection needs search, AGC, fine time tracking. Going by this, cell detection time for FR2 is TFirstSSB + 23*Trs for an unknown cell.
Proposal 2: RAN4 to agree cell detection time for an unknown cell in FR1 is TFirstSSB_MAX if unknown cell is adjacent to known cell, otherwise it is TFirstSSB_MAX + TSMTC_MAX +Trs and TFirstSSB + 23*Trs for FR2.

1. Conclusion
In this contribution, we discussed activation delay extension due to multiple SCell activation and made the following proposals:
Proposal 1: FR1 unknown SCell that is contiguous to FR1 known cell or FR1 active serving cell is not accounted for, or scaled by, N when either of the following is fulfilled:
· A single SSB is used in the SCell, 
· Multiple SSBs are used in the SCell, and TCI state indication for PDCCH is received with the SCell activation MAC PDU
Otherwise the SCell is accounted for in, and scaled by, N.
Proposal 2: RAN4 to agree cell detection time for an unknown cell in FR1 is TFirstSSB_MAX if unknown cell is adjacent to known cell, otherwise it is TFirstSSB_MAX + TSMTC_MAX +Trs and TFirstSSB + 23*Trs for FR2.
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